T ) was isolated from iron-ore-contaminated soil near New Mangalore Port, Karnataka, India. Based on 16S rRNA gene sequence similarity studies, strain CC-NMPT-T3 T belongs to the genus Georgenia and is most closely related to Georgenia muralis (98.6 %), Georgenia ruanii (97.4 %) and Georgenia thermotolerans (97.4 %). The peptidoglycan is of the type A4a L-LysrL-Glu. The predominant isoprenoid quinone is menaquinone MK-8(H 4 ) and the polar lipid profile is composed of the predominant compound diphosphatidylglycerol, moderate amounts of a phosphatidylinositol-mannoside, phosphatidylinositol and minor amounts of another phosphatidylmannoside and phosphatidylglycerol. The major fatty acids of strain CC-NMPT-T3 T are anteiso-C 15 : 0 and iso-C 15 : 0 . The results of DNA-DNA hybridizations, and physiological and biochemical tests allowed a clear phenotypic differentiation of strain CC-NMPT-T3
related to Georgenia muralis (98.6 %), Georgenia ruanii (97.4 %) and Georgenia thermotolerans (97.4 %). The peptidoglycan is of the type A4a L-LysrL-Glu. The predominant isoprenoid quinone is menaquinone ) and the polar lipid profile is composed of the predominant compound diphosphatidylglycerol, moderate amounts of a phosphatidylinositol-mannoside, phosphatidylinositol and minor amounts of another phosphatidylmannoside and phosphatidylglycerol. The major fatty acids of strain CC-NMPT-T3
T are anteiso-C 15 : 0 and iso-C 15 : 0 . The results of DNA-DNA hybridizations, and physiological and biochemical tests allowed a clear phenotypic differentiation of strain CC-NMPT-T3 T from all other Georgenia species. Strain CC-NMPT-T3 T represents a novel species, for which the name Georgenia soli sp. nov. is proposed. The type strain is CC-NMPT-T3 T (5DSM 21838 T 5CCM 7658 T ).
The genus Georgenia was proposed by Altenburger et al. (2002) and currently consists of three species, Georgenia muralis (Altenburger et al., 2002) , Georgenia ruanii (Li et al., 2007) and Georgenia thermotolerans (Hamada et al., 2009) . They all possess a cell wall of type A4a with lysine as the diagnostic diamino acid and an interpeptide bridge of L-LysrL-Glu (G. muralis) or L-LysrL-AlarL-Glu (G. ruanii), menaquinones of the type MK-8(H 4 ) and MK-7(H 4 ), and a polar lipid profile with diphosphatidylglycerol, phosphatidylglycerol and phosphatidylinositol-mannoside as major components.
Strain CC-NMPT-T3 T was isolated from iron-ore-contaminated soil near New Mangalore Port, Karnataka, India, on nutrient agar (Oxoid). The isolate was maintained on nutrient agar at 30 u C for 48 h. The strain was preserved at 280 u C in nutrient broth (Hi-Media) with 20 % (v/v) glycerol or by lyophilization.
Morphological properties, Gram-staining and cell morphology were observed by phase-contrast microscopy as described previously (Kämpfer et al., 2009 ).
The 16S rRNA gene sequence of strain CC-NMPT-T3
T was determined and analysed as described by Young et al. (2005) . Multiple sequence alignment and analysis of the data were performed using the software package MEGA version 4 (Tamura et al., 2007) . Genetic distance calculations (distance options according to the Kimura 2-parameter model), and clustering with the neighbour-joining ( Fig. 1) and maximum-parsimony methods (results not shown) were performed. Bootstrap values were based on 1000 replications. The 16S rRNA gene sequence was 1483 bp long. Sequence similarity calculations after neighbour-joining analysis indicated that the closest relatives of strain CC-NMPT-T3
T were G. muralis DSM 14418 T (98.6 %), G. ruanii DSM 17458 T (97.4 %) and G. thermotolerans DSM 21501 T (97.4 %).
The peptidoglycan of cells grown in trypticase soy yeast extract medium (medium 92; www.dsmz.de) at 28 u C was isolated after disruption of the cells by shaking with glass beads and subsequent trypsin digestion, according to the method of Schleifer (1985) . The amino acids and peptides in the cell wall hydrolysates were analysed by two-dimensional ascending thin-layer chromatography on cellulose plates by using previously described solvent systems (Schleifer, 1985) . The molar ratios of the amino acids were determined by GC (GC 14A; Shimadzu) and GC-MS (320-MS Quadrupole GC/MS; Varian) of N-heptafluorobutyryl amino acid isobutyl esters (MacKenzie, 1987; Groth et al., 1996) . The hydrolysate (4 M HCl, 100 u C, 16 h) of the purified peptidoglycan of strain CC-NMPT-T3 T contained the amino acids lysine, alanine and glutamic acid in a molar ratio of about 1.0 : 1.4 : 1.6. The peptides L-Ala-D-Glu and L-Lys-D-Ala were detected in the partial hydrolysate (4 M HCl, 100 u C, 0.75 h) of the peptidoglycan. Dinitrophenylation, performed according to Schleifer (1985) , revealed that glutamic acid represents the N terminus of the interpeptide bridge. These data suggested that the peptidoglycan of strain CC-NMPT-T3
T is of the type A4a L-LysrL-Glu (Schleifer & Kandler, 1972) which was also found in G. muralis (Altenburger et al., 2002) .
For quinone and polar lipid analyses, cells were grown in PYE medium (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2). Extraction and analyses of quinones and polar lipids were carried out by the integrated procedure reported previously by Tindall (1990a, b) and Altenburger et al. (1996) . For HPLC analysis of the quinone system, the apparatus described by Stolz et al. (2007) was used. The quinone system of CC-NMPT-T3
T was composed of menaquinone MK-8(H 4 ) (97 %), MK-8(H 2 ) (2%) and trace amounts (each ,0.5 %) of MK-7(H 0 , H 2 , H 4 ), MK-8(H 0 ) and MK-9(H 4 ). The polar lipid profile ( Supplementary Fig. S1 in IJSEM Online) contained major quantities of diphosphatidylglycerol, moderate amounts of a phosphatidylinositol-mannoside, phosphatidylinositol and minor amounts of another phosphatidylmannoside and phosphatidylglycerol. Trace amounts of two unidentified lipids were detected as well. Yellow pigment spots, as reported for G. muralis (Altenburger et al., 2002) , could not be detected. However, the quinone system of CC-NMPT-T3
T is in excellent congruence with those reported for G. muralis and G. ruanii, and the polar lipid profile shares the major characteristics shown for G. muralis. On the other hand, the polar lipid profile distinguishes CC-NMPT-T3
T from G. ruanii, since this species was reported to lack phosphatidylinositol-mannosides (Li et al., 2007) .
Fatty acid analysis was performed according to the method described by Kämpfer & Kroppenstedt (1996) . The fatty acid profile of strain CC-NMPT-T3
T was similar to those of the other Georgenia species, but significant differences could be observed as well (Table 1) . Interestingly, strain CC-NMPT-T3
T contained high amounts of anteiso-C 15 : 1 Fig. 1 . Phylogenetic analysis based on 16S rRNA gene sequences available from the EMBL database (accession numbers are given in parentheses). Multiple alignment, distance calculations (distance options according to the Kimura 2-parameter model) and clustering with the neighbour-joining method were performed by using the software package MEGA version 4 (Tamura et al., 2007) . Bootstrap values based on 1000 replications are listed as percentages at the branching points. Bar, 0.01 nucleotide substitutions per nucleotide position.
A, and in comparison with the other species lower amounts of anteiso-C 15 : 0 .
Results of the comparative physiological characterization using identical test conditions are given in Table 2 and in the species description, with methods as described previously (Kämpfer et al., 1991) . To further clarify the relationship between CC-NMPT-T3 T and the type strains of G. muralis DSM 14418 T , G. ruanii DSM 17458 T and G. thermotolerans DSM 21501 T , DNA-DNA hybridization experiments were performed using genomic DNA as described by Ziemke et al. (1998) . For nick translation, 2 mg DNA was labelled during a 3 h incubation at 15 u C. With this method, the reassociation value between strain CC-NMPT-T3
T and G. muralis DSM 14418 T was 37.0 % (reciprocal 31.6 %). The reassociation value between strain CC-NMPT-T3
T and G. ruanii DSM 17458 T was 34.5 % (reciprocal 46.7 %). The reassociation value between strain CC-NMPT-T3
T and G. thermotolerans DSM 21501 T was 21.3 % (reciprocal 29.2 %).
The observed differences in the fatty acid profiles, physiological tests and the DNA-DNA hybridization data clearly justify the proposal of a novel species.
Description of Georgenia soli sp. nov.
Georgenia soli (so9li. L. gen. n. soli of soil, the source of the type strain).
Coccoid cells, about 1-1.5 mm in diameter. Gram-positive, oxidase-positive, catalase-positive, showing an aerobic respiratory metabolism. Good growth occurs after 3 days of incubation on nutrient agar at 25-30 u C. The peptidoglycan type is A4a L-LysrL-Glu. The major quinone is menaquinone MK-8(H 4 ). The polar lipid profile is composed of the major compound diphosphatidylglycerol, moderate amounts of a phosphatidylinositol-mannoside, Hydrolysis of: phosphatidylinositol and minor amounts of another phosphatidylmannoside and phosphatidylglycerol. Major fatty acids are anteiso-C 15 : 0 , iso-C 15 : 0 and anteiso-C 15 : 1 A (Table 1) . Carbon source utilization (including differentiating characters using identical conditions) are indicated in Table 2 . Many sugar compounds are utilized.
Type strain is CC-NMPT-T3 T (5DSM 21838 T 5CCM 7658 T ). Isolated from iron-ore-contaminated soil near New Mangalore Port, Karnataka, India.
